Background {#Sec1}
==========

The CanMEDS model of postgraduate education includes seven specific roles of a physician based on competencies, which will enable the trainees to fulfil the respective roles in their daily work \[[@CR1]\]. Based on the CanMEDS outline, competency-based postgraduate trainings have been developed in different countries and for different specialties, e.g. for internal medicine and surgery \[[@CR2], [@CR3]\]. Many medical schools are also in the process of reshaping their undergraduate medical curriculum with a focus on competency-based learning and entrustable professional activities (EPA) to improve graduates' preparedness for practice \[[@CR4]--[@CR8]\]. Each EPA is based on a defined number of competencies \[[@CR9]\]. When supervisors of postgraduate training programs were asked to rate the preparedness for work of their medical graduates, they evaluated students who graduated from a vertically integrated curriculum higher with respect to the capability to work independently, to solve medical problems, to manage unfamiliar medical situation, to prioritize tasks, and to estimate when they need to consult their supervisors \[[@CR10]\]. When Dutch medical students from a vertically integrated undergraduate medical curriculum were asked in their final year to rate the importance of competencies related to the seven CanMEDS roles, professionalism and communication received the highest scores \[[@CR11]\].

In daily work, supervisors trust their trainees with specific tasks and decide when supervision is needed \[[@CR12], [@CR13]\]. However, Raymond et al. found that new residents performed a wide range from routine to more complex tasks unsupervised \[[@CR14]\]. In a study by Touchie et al. first year residents reported that they performed certain EPAs with less supervision than their clinical supervisors expected \[[@CR15]\]. Usually, specific tasks require specific skills and general features, which are independent of the specific task, the competencies or facets of competence \[[@CR16]\]. A Delphi study with two rounds based on the opinion of experienced physician educators from the Netherlands identified 25 competencies that are important for clinical entrustment decisions \[[@CR16]\]. When Dutch and German clinicians who also held an academic chair in medical education and supervised residents were asked to rank the 25 competencies with a specific scoring system, they reached almost full agreement on the top 10 competencies \[[@CR17]\]. These included 'Scientific and empirical grounded method of working', 'Knowing and maintaining own personal bounds and possibilities', 'Active professional development', 'Teamwork and collegiality', 'Active listening to patients', and 'Verbal communication with colleagues and supervisors' \[[@CR17]\]. However, the number of participants with eight in each group was small and it is still unknown, how physicians or medical students would rank these competencies and whether they have different opinions in their evaluation of the competencies with respect to their importance for first year residents. We hypothesize that physicians and medicals students in the different stages of their training differ in their assessment of specific competencies relevant for entrustment decisions in the first year of residency. The aim of our study was to assess whether such a difference can be identified to provide curricula planners with the range of perspectives on competencies needed for the first year of residence and to extract the most important competencies needed in entrustable professional activities for first year residents.

Methods {#Sec2}
=======

To compare the perspective on the importance of different competencies for entrustment decisions in first year residents, physicians and undergraduate medical students from the University Medical Center Hamburg-Eppendorf (UKE) were invited to participate in this study. The UKE employ approximately 2400 physicians and teaches approximately 2300 undergraduate medical students. In total, 475 physicians (all 234 residents and all 241 attendings) from the following surgical and internal medicine departments with six-year residency programs were approached: Cardiovascular Surgery; General, Visceral and Thoracic Surgery; Hepatobiliary Surgery and Transplantation; Neurosurgery; Oral and Maxillofacial Surgery; Plastic, Reconstructive and Aesthetic Surgery; Trauma, Hand and Reconstructive Surgery; Vascular Surgery; Cardiology; Endocrinology, Gastroenterology; Hematology, Nephrology, Oncology, Pulmonology, and Rheumatology. Furthermore, 728 undergraduate medical students (360 in their first year, 368 in their final year) received an invitation to participate. All subjects received the invitation with a link to the questionnaire by email and participation was anonymous and voluntary.

The online questionnaire included one page with sociodemographic questions: age, gender, and position (resident or attending) for physicians and age, gender, current semester, and month of final year for students. On a second page, the 25 competencies needed for entrustment decisions in first year residents, which were established and ranked previously \[[@CR17]\] were placed in random order and further instructions were given. Participants were asked to drag and drop every competency from the left to the right side of the computer screen in a way that eventually five competencies were placed in five categories: "most important" (5 points), "very important" (4 points), "important" (3 points), "less important" (2 points), "least important" (1 point). A full description of every competency \[[@CR16]\] was provided in an additional window for reference. When all competencies were placed in a category the questionnaire could be sent back. The survey took place in the fall of 2016 and lasted for six weeks. A reminder was sent by email after the second and the fourth week. Means and standard deviations were calculated for the different groups of participants. Statistical analysis included t-tests and a one-way analysis of variance (ANOVA) to study differences between the subject-groups.

Results {#Sec3}
=======

In total, 1203 physicians and students had been invited to participate in this study. 293 started and 178 participants completed the questionnaire (response rate 14.8%), 76 physicians (response rate 15.9%) -- 56 internists and 20 surgeons -- and 102 undergraduate medical students (response rate 14.0%). Table [1](#Tab1){ref-type="table"} shows the gender distribution of all participants. Among the 76 physicians were 36 attendings (age: 43.3 ± 10.3 years) and 40 residents (age: 31.8 ± 3.3 years). Of the 102 undergraduate medical students 55 were in their first year (age: 21.6 ± 4.8 years) and 47 were in their final year (age: 28.2 ± 4.8 years).Table 1Gender distribution of the participating physicians and medical studentsGenderPhysiciansMedical studentsAttendings\
(*N* = 40)Residents\
(*N* = 36)Final year\
(*N* = 47)First year\
(*N* = 55)n%n%n%n%Male2460.02158.32144.71730.9Female1640.01336.12655.33869.1Not specified25.6

Table [2](#Tab2){ref-type="table"} shows the ranking of the competencies relevant for entrustment decisions in first year residents, comparing the votes of all participating physicians with all participating students. Ranks 1 to 10 are marked in bold and significant differences in rank positions are marked, indicating the higher rank. Physicians and students identified the same eight of the top 10 competencies with 'Reliability' being the most important competence in both groups. Within the top 10 competencies physicians ranked 'Teamwork and collegiality' and 'Structure, work planning and priorities' significantly higher than medical students and medical students ranked 'Active listening to patients' significantly higher (rank 3) compared with physicians (rank 8). Students ranked 'Advising patients' and 'Handling emotions of patients and their relatives' with significantly higher scores among the top 10 while these competencies do not appear within the top 10 of physicians. 'Scientifically and empirically grounded method of working', which appears with a significantly higher rating on rank 6 in the physicians' list marks rank 18 in the students' list. Furthermore, students ranked 'Attention to individual patient background', 'Respecting privacy and autonomy of the patient', 'Attention to psychosocial aspects of health problems', and 'Active health promotion' significantly higher than physicians while physicians rated 'Written (and digital) account/report to colleagues and supervisors' significantly higher than students.Table 2Ranking order of the 25 competencies by all participating physicians and medical studentsCompetencyPhysicians\
(*N* = 76)Medical students\
(*N* = 102)rankM ± SDrankM ± SDResponsibility**1**4.47 ± 0.77**1**4.25 ± 1.08Teamwork and collegiality**2**4.12 ± 1.01\***5**3.74 ± 1.19Structure, work planning and priorities**3**4.08 ± 1.30\*\***7**3.47 ± 1.43Knowing and maintaining own personal bounds and possibilities**4**4.07 ± 1.26**4**3.84 ± 1.33Empathy and openness**5**4.03 ± 0.99**2**4.24 ± 1.10Scientifically and empirically grounded method of working**6**3.62 ± 1.46\*\*\*182.71 ± 1.52Coping with mistakes**7**3.62 ± 1.05**6**3.61 ± 1.06Active listening to patients**8**3.36 ± 1.12**3**3.99 ± 1.09\*\*\*Verbal communication with colleagues and supervisors**9**3.30 ± 1.35133.04 ± 1.27Ethical awareness**10**3.29 ± 1.37**9**3.20 ± 1.44Active professional development113.11 ± 1.39152.82 ± 1.28Coping with uncertainty123.03 ± 1.33172.75 ± 1.33Advising patients133.01 ± 1.19**8**3.37 ± 1.18\*Safety and risk management143.01 ± 1.31192.65 ± 1.37Attention to individual patient background152.70 ± 1.15113.12 ± 1.28\*Written (and digital) account/report to colleagues and supervisors162.68 ± 1.25\*\*\*222.08 ± 1.11Adapted informing of patients172.67 ± 1.12142.96 ± 1.33Handling emotions of patients and their relatives182.66 ± 1.10**10**3.17 ± 1.14\*\*Respecting privacy and autonomy of the patient192.59 ± 1.28123.11 ± 1.21\*\*Continuity in the care process202.24 ± 1.26232.01 ± 1.09Attention to relatives and caregivers212.17 ± 0.87212.25 ± 1.17Role differentiation222.04 ± 1.26241.84 ± 1.24Attention to psychosocial aspects of health problems231.83 ± 1.02162.76 ± 1.04\*\*\*Active health promotion241.79 ± 1.11202.45 ± 1.33\*\*\*Financial and social awareness251.58 ± 0.93251.60 ± 0.95\*: *p* \< .05, \*\*: *p* \< .01, \*\*\*:*p* \< .001; ranks 1--10 are marked in bold

The competency ranks compared between attendings and residents (Table [3](#Tab3){ref-type="table"}) only showed one significant difference between attendings and residents, i.e. 'Coping with mistakes', which was ranked significantly higher by residents. 'Verbal communication with colleagues and supervisors' as well as 'Safety and risk management' were ranked among the top 10 by residents but not by attendings. However, no significant difference was found for these two competencies between residents and attendings.Table 3Ranking order of the 25 competencies by attendings and residentsCompetencyAttendings\
(*N* = 40)Residents\
(*N* = 36)rankM ± SDrankM ± SDResponsibility**1**4.63 ± 0.67**1**4.31 ± 0.86Teamwork and collegiality**2**4.13 ± 1.02**3**4.11 ± 1.01Knowing and maintaining own personal bounds and possibilities**3**4.13 ± 1.14**4**4.00 ± 1.39Empathy and openness**4**4.10 ± 1.06**5**3.94 ± 0.92Structure, work planning and priorities**5**4.00 ± 1.34**2**4.17 ± 1.28Scientifically and empirically grounded method of working**6**3.78 ± 1.42**8**3.44 ± 1.50Active listening to patients**7**3.45 ± 1.15113.25 ± 1.08Coping with mistakes**8**3.38 ± 1.08**6**3.89 ± 0.95\*Advising patients**9**3.25 ± 1.13152.75 ± 1.23Ethical awareness**10**3.25 ± 1.37**9**3.33 ± 1.39Active professional development113.23 ± 1.35132.97 ± 1.44Verbal communication with colleagues and supervisors123.18 ± 1.32**7**3.44 ± 1.38Coping with uncertainty132.85 ± 1.31123.22 ± 1.33Written (and digital) account/report to colleagues and supervisors142.83 ± 1.32182.53 ± 1.16Safety and risk management152.75 ± 1.17**10**3.31 ± 1.41Respecting privacy and autonomy of the patient162.73 ± 1.18192.44 ± 1.38Attention to individual patient background172.65 ± 1.17162.75 ± 1.16Handling emotions of patients and their relatives182.63 ± 1.08172.69 ± 1.14Adapted informing of patients192.58 ± 1.08142.78 ± 1.17Continuity in the care process202.25 ± 1.35212.22 ± 1.17Attention to relatives and caregivers212.05 ± 0.78202.31 ± 0.95Role differentiation222.00 ± 1.28222.08 ± 1.25Attention to psychosocial aspects of health problems231.98 ± 1.10251.67 ± 0.93Active health promotion241.80 ± 1.26231.78 ± 0.93Financial and social awareness251.45 ± 0.78241.72 ± 1.06\*: *p* \< .05; ranks 1--10 are marked in bold

Among the top 10 competencies, final year students ranked 'Structure, work planning and priorities' (rank 3), 'Coping with mistakes' (rank 4), and 'Verbal communication with colleagues and supervisors' (rank 8) significantly higher than first year students (rank 13, 8, and 16, respectively). First year students rated 'Respecting privacy and autonomy of the patient' and 'Adapted informing of patients' significantly higher among the top 10 compared with final year students. Other significant differences with higher ratings by final year students were 'Coping with uncertainty' and 'Written (and digital) account/report to colleagues and supervisors' while first year students ranked 'Active health promotion' significantly higher than final year students. Compared to final year students, residents ranked 'Safety and risk management' (rank 10) significantly higher than final year students (rank 19), while final year students ranked 'Active listening to patients' (rank 6 versus 11), 'Handling emotions of patients and their relatives' (rank 11 versus 17) and 'Attention to psychosocial aspects of health problems' (rank 18 versus 25) significantly higher than residents (Table [4](#Tab4){ref-type="table"}).Table 4Ranking order of the 25 competencies by final year and first year medical studentsCompetencyFinal year\
(*N* = 47)First year\
(*N* = 55)rankM ± SDrankM ± SDEmpathy and openness**1**4.11 ± 1.13**2**4.35 ± 1.08Responsibility**2**4.09 ± 1.19**1**4.38 ± 0.95Knowing and maintaining own personal bounds and possibilities**3**4.04 ± 1.32**4**3.67 ± 1.33Structure, work planning and priorities**4**3.96 ± 1.28\*\*133.05 ± 1.43Coping with mistakes**5**3.91 ± 1.00\*\***8**3.35 ± 1.06Active listening to patients**6**3.89 ± 1.07**3**4.07 ± 1.10Teamwork and collegiality**7**3.87 ± 1.10**5**3.62 ± 1.25Verbal communication with colleagues and supervisors**8**3.36 ± 1.15\*162.76 ± 1.32Ethical awareness**9**3.32 ± 1.37123.09 ± 1.51Advising patients**10**3.28 ± 1.21**6**3.45 ± 1.15Handling emotions of patients and their relatives113.21 ± 1.16113.13 ± 1.14Coping with uncertainty123.11 ± 1.48\*202.44 ± 1.10Attention to individual patient background133.02 ± 1.26**10**3.20 ± 1.31Respecting privacy and autonomy of the patient142.81 ± 1.19**7**3.36 ± 1.18\*Scientifically and empirically grounded method of working152.79 ± 1.53192.64 ± 1.52Active professional development162.70 ± 1.28152.93 ± 1.27Adapted informing of patients172.60 ± 1.15**9**3.27 ± 1.41\*Attention to psychosocial aspects of health problems182.57 ± 1.04142.93 ± 1.02Safety and risk management192.57 ± 1.41182.71 ± 1.34Written (and digital) account/report to colleagues and supervisors202.49 ± 1.14\*\*\*241.73 ± 0.97Attention to relatives and caregivers212.13 ± 1.10212.35 ± 1.24Active health promotion222.11 ± 1.18172.75 ± 1.39\*Continuity in the care process231.89 ± 0.98222.11 ± 1.18Role differentiation241.68 ± 1.14231.98 ± 1.31Financial and social awareness251.49 ± 0.80251.69 ± 1.05\*: *p* \< .05, \*\*: *p* \< .01, \*\*\*:*p* \< .001; ranks 1--10 are marked in bold

Discussion {#Sec4}
==========

This study aimed to explore the perspective of physicians and medical students on the importance of different competencies for entrustment decisions in first year residents to give curricular planner some insight whether the perspectives of students and physicians resemble the realistic learning situation of first year residents and how the perspectives could be integrated in the undergraduate medical curriculum. Independently of the groups of participants, competencies like 'Responsibility', 'Empathy and openness', and 'Knowing and maintaining own personal bounds and possibilities' ranked very high among the overall top 10 competencies and comprise important aspects of professionalism \[[@CR18]\]. Medical students and physicians might have chosen them as being important for the first year of residency because they resemble features of a physician's professional behavior \[[@CR19]\]. This could be taken as a hint that aspects of professionalism should be included in the undergraduate medical curriculum, preferably in a longitudinal way because more challenging professional situations will arise the further students progress in their education. In general, a similar set of top 10 competencies for the first year of residency was chosen by physician educators from the Netherlands and Germany in an earlier study \[[@CR17]\] but some differences in contrast with the current ranking (e.g. 'Responsibility': rank 1 in this study, rank 10 in the earlier study) can be observed.

Medical students ranked competencies connected with direct patient care (e.g. 'Active listening to patients', 'Handling emotions of patients and their relatives') significantly higher than physicians. The choice of these patient-centered competencies might be due to students' learning experiences in our undergraduate medical curriculum and their preparedness to practice patient communication, which is rated highly by students from different undergraduate medical curricula \[[@CR20]\]. In a medical students' appraisal of CanMEDS roles, the communicator role was rated highest and the manager role was rated lowest \[[@CR11]\]. In our study, physicians ranked competencies related to patient management like 'Structure, work planning and priorities' and 'Written (and digital) account/report to colleagues and supervisors' significantly higher compared with medical students. From their perspective and experience as supervisors, they can judge that management skills are required from the very first day of residence when working in interprofessional teams and seem to be largely undeveloped in medical education \[[@CR21]\]. Documentation is an important competency of patient management in residency but students feel least prepared for this competency independently of the type of their medical school training \[[@CR20]\]. However, documentation can be improved in medical school with feedback \[[@CR21]\] to prepare graduates better for this competency required in the first year of residency. Furthermore, medical students are well aware that certain disciplines, e.g. internal medicine, require more paperwork and charting than others \[[@CR22]\] and appreciate training in such patient management competencies at medical school \[[@CR23]\]. Additionally, patient management plays a great role in the core entrustable professional activities that have been defined for entering residency \[[@CR24]\]. Hence, further development towards competence-based undergraduate medical curricula seems to be an important direction to prepare students for the task they will encounter in residency even though competence-based medical education has been criticized for being reductionistic \[[@CR25]\].

Compared to first year students, final year students are significantly more aware that management competencies play an important role in the first year of residency. In this respect, they resemble the residents' rating much more than the students' rating. Our findings are underscored by a study, which acknowledged that final year medical students reported an increase in the management of procedural skills after completing a pre-internship course \[[@CR26]\]. Additionally, final year students rated 'Coping with mistakes' and 'Coping with uncertainty' significantly higher for entrustment decisions in the first year of residency than first year students. 'Coping with mistakes' was also the only competency which was rated significantly higher by residents compared with attendings. On the other hand, first year medical students rate competencies related to patient care significantly higher than final year students. Their understanding of residents' competencies is highly related to patient care, the center of their undergraduate studies being important for their identity formation as future physicians \[[@CR27]\]. However, with experience, final year students and young residents learn that mistakes will occur and can occur easily, especially when salient clinical features distract a physician's attention \[[@CR28]\]. The competency to cope with mistakes is also important for clinical reasoning strategies where diagnostic errors can occur with analytical and non-analytical thinking \[[@CR29]\]. First year medical students who struggle to acquire medical knowledge and skills cannot foresee how important coping with mistakes that will happen in clinical reasoning will be for entrustment decisions in a first year resident. A special training for residents can enhance their awareness for cognitive bias and reduce the number of cognitive errors \[[@CR30]\], which ease the entrustment in a resident. Even though all 25 competencies will be necessary for a physician's daily work, it might be worthwhile in curriculum planning to focus particularly on the top 10 competencies identified in this study during the final year of undergraduate medical education to ease the transition into residency.

Strengths and weaknesses of this study {#Sec5}
--------------------------------------

A strength of our study is that a larger cohort of physicians and medical students performed and confirmed the ranking of competencies for the first year of residency, which was based in a previous study only on the opinion of very few educational specialists. However, the overall response rate of approximately 15.5% in our study was still low, probably due to the time consuming task of reading and ranking the competency definitions properly. As far as physicians are concerned, we only included surgeons and internists because they resemble the largest number of physicians involved in the highest number of teaching hours, which is another limitation of our study. It could have led to a bias in the ranking that physicians from other specialties were not included. Furthermore, the number of female physicians in leading positions who participated in our study was higher than the percentage of women in leadership positions in the invited departments, which could also have led to a bias. Despite these limitations, it is a strength of our study that physicians and medical students were involved in the evaluation of the competencies required for entrustment decisions in first year residents, which provides useful insights for further development of undergraduate medical curricula.

Conclusions {#Sec6}
===========

While medical students rate competencies regarding patient communication very highly for entrustment decisions in first year residents physicians rate competencies required for patient managements very highly. Apparently, our undergraduate medical curriculum prepares medical students well with respect to patient-centeredness. Structuring the work on a ward and fulfilling the physician's role in an interprofessional team are the most important task for a young resident which require management competencies to enhance trust in the resident by the supervising attending. It seems to be important in the development of undergraduate medical curricula that medical students learn about the perspective of attendings on a residents' work. For curricular planning, the supervisors' perspective might be very important to focus more on teamwork and management when designing courses especially for students nearing the transition to residency training. More opportunities to aquire competencies necessary for patient management need to be included in undergraduate medical education to prepare students for the requirements of residency and their personal responsibility as residents.
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